
i latox elO

Lisa Simpson, MB BChMPH
Carol Korenbrot, PhD
John Greene, AM

Dr. Simpson is the Acting Deputy
Administrator of the Agency for
Health Care Policy Research, U.S.
Public Health Service. Dr. Koren-
brot is an Associate Adjunct Profes-
sor with the Institute for Health
Policy Studies and with the Depart-
ment of Obstetrics, Gynecology, and
Reproductive Sciences, University of
California, San Francisco, School of
Medicine. During this research pro-
ject, John Greene served as the Sta-
tistical Programmer and Research
Assistant.

Outcomes of Enhanced Prenatal

Services for Medicaid-Eligible

Women in Public and Private

Settings

SYNOPSIS

Objective. With changes in Medicaid, more low-income women are receiving
prenatal care in private practice settings. The authors sought to determine
whether private settings can provide the enhanced prenatal support services for
low-income women that have been offered for decades in public settings.
Methods. The authors analyzed birth outcomes of Medicaid-eligible women
receiving care from public and private providers certified to deliver enhanced
prenatal care services, which included assessments of nutritional, psychosocial,
and health educational risks and individualized counseling along with clinical care.
Birth outcomes were compared by type of provider setting using multivariate
logistic regression models to adjust for differences in risks and use of care.
Results. Among settings certified to deliver enhanced perinatal support services,
private physicians' offices had the best risk-adjusted birth outcomes and public
health department clinics -the worst, while public hospital clinics had outcomes
no different from prvate physicians' offices. Adjusted for prenatal care use, out-
comes were still better for women seen in private physicians' offices than for
women seen in public health department clinics, community clinics, or private
hospital clinics.
Conclusions. The findings suggest that given a certification process, private
providers can provide enhanced support services as effectively as providers in
public practice settings.
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W tith expansions of Medicaid eligibility and Medicaid man-

aged care for pregnant women, more low-income women
are obtaining prenatal care in private practice settings.14
To ensure the best possible birth outcomes for low-income
women, it is important to know whether private and public

ambulatory care practice settings differ in their ability to provide the enhanced
multidisciplinary prenatal care services recommended for this population.

In public settings (health department clinics, public hospital clinics, and
community clinics), specially designed nutritional, psychosocial, and health
educational support services have been developed with Title V funding allo-
cated through the Maternal and Child Health Bureau of the Public Health
Service.5-7 Public settings generally employ specially trained personnel to pro-
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vide these enhanced services, which include assessments of
nutritional, psychosocial, and health educational risks and
individualized counseling. In contrast, private settings gen-
erally focus on screening, diagnosis, and treatment of the
complications of pregnancy. While they tend to be staffed
by medical personnel with more extensive training to deal
with clinical complications,8 private settings generally do
not offer multidisciplinary support services tailored to the
needs of low-income women. It is not surprising, therefore,
that pregnant women have a better chance of receiving
advice about such issues as drug abuse in public settings
than in private physicians' offices.9'10

Enhanced prenatal care services that include assess-
ments of nutritional, psychosocial, and educational risks;
counseling, and follow-up along with clinical care have been
formally recommended by the Public Health Service.11
Although birth outcomes for low-income women have not
been uniformly better with all such enhanced services in all
settings,12 better birth outcomes have been found in public
practice settings with enhanced prenatal care support ser-
vices than in private sector settings that may offer some
health education or nutrition services.5'13 One study found
that women who received care only from private physicians
had significantly higher
odds of preterm low birth
weight infants than those
who received care only from
the health department even
after adjustment for differ- -*
ences in risks and regardless
of whether the woman was S ';. 3
transferred to the public
hospital from another hospi-
tal during labor for fetal or -
maternal complications.6
Women obtaining prenatal 0 ' S
care in public settings have
reported receiving informa-
tion on more topics recom-
mended by the Public
Health Service than did
women in private physician offices.10

Several states have Medicaid reimbursement mecha-
nisms that encourage providers to develop enhanced ser-
vices.1 In California, the Comprehensive Perinatal Services
Program (CPSP) of the Maternal and Child Health
Branch, Department of Health Services, certifies obstetric
providers to deliver enhanced services to pregnant women
on Medicaid.14 Providers are paid for their services by
Medi-Cal (California's Medicaid program). These services
include assessments of nutritional, psychosocial, and educa-
tional risks; counseling, and follow-up and are coordinated
through an individualized care plan for each woman. Any
woman eligible for Medi-Cal prenatal services (income less
than 200% of poverty and allowable assets not in excess of
about $3000) is eligible for these CPSP services if she

receives care from a CPSP-certified provider. In the process
of certification, the provider demonstrates the capability of
providing comprehensive care and agrees to document risks
assessed and interventions performed in patients' medical
records.

In an earlier study we demonstrated the effectiveness of
these enhanced services for Medicaid-eligible women in
California.11 After adjusting for sociodemographic and
reproductive risks, we found that women who received at
least eight prenatal care visits and enhanced services from a
CPSP-certified provider were less likely to have had a low
birth weight baby than women receiving at least eight visits
with a usual Medicaid provider.

For the present study, we looked at the variation in
effectiveness of enhanced prenatal care services delivered by
CPSP-certified providers.14'15 Using medical data, nutri-
tional and psychosocial assessments, and care plans we com-
pared the services provided in five types of practice settings.
We tested whether maternal risks, prenatal care services
used, and the credentials of staff members providing prena-
tal support services varied significantly across provider set-
tings. We then used multivariate regression analyses to
examine whether any differences remained across the five

types of provider setting in
low birth weight and
preterm birth outcomes after
adjusting for differences in
maternal risks and use of

* lS $prenatal care visits. These
analyses offer insight into

0$13 _ differences in patient char-
acteristics, use of care, and
birth outcomes for low-

*S_ income women in different
types of practice settings.
Methods

j f l i n Data collection. The
provider sampling procedure
has been described in a pre-

vious publication.11 In brief, certified CPSP sites in two
metropolitan and two nonmetropolitan regions of Califor-
nia were divided into five types: public hospital clinics,
health department clinics, community clinics (primary care
clinics not owned by government agencies that are licensed
by the state of California to serve predominately low-
income Medicaid and uninsured families), private physi-
cians' offices, and private hospital clinics. For each region,
we randomly selected one or, where available, two sites of
each type for study. Because in each of the four regions we
could not identify two settings of each type that were certi-
fied and providing services, a total of 29 sites were selected.
Although all selected sites agreed to participate, abstraction
of charts became impossible at one of the selected sites, and
it was dropped from the study, leaving 28 sites-three public
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hospital clinics, six health department clinics, eight commu-
nity clinics, six physicians' offices, and five private hospital
clinics.

The metropolitan regions were the Los Angeles and San
Francisco Bay areas with eight sites each, and the two non-
metropolitan regions were the Central Valley and Sacra-
mento Valley/Sierra areas with six sites each. The Los Ange-
les area was bounded by Los Angeles county lines. The Bay
Area included San Francisco, Alameda, Contra Costa, Santa
Cruz, and Santa Clara Counties. The Central Valley area
encompassed San Joaquin, Stanislaus, Tuolumne, Merced,
Mariposa, Monterey, San Benito, Fresno, and Madera
Counties. The Sacramento Valley area consisted of Solano,
Sacramento, Amado, Calaveras, Alpine, El Dorado, Sutter,
Yolo, Placer, Lake, Colusa, Yuba, and Nevada Counties.

The medical charts of all Medicaid clients who gave
birth between June 30, 1989, and December 31, 1990, and
who received at least one clinical visit and one CPSP nutri-
tional, psychosocial, or health education assessment were
abstracted sequentially until all charts or a total of 140 had
been abstracted for each site. The final sample for this study
was 3633 women with live births.

Analytic variables. The
outcome variables were low
birth weight (less than 2500
grams) and preterm birth
(less than 36 completed 0
weeks). Gestational age at
birth was assigned by ultra-
sound examination results if
an ultrasound was per-
formed between 14 and 22
weeks' gestation.15-17 We
used the ultrasound estima-
tion of gestational age at
birth for those other cases in
which the estimation did
not differ by more than two weeks from the gestational age
based on the date of the last menses. In all remaining cases,
gestational age was estimated from the date of last menses.

We identified sociodemographic, medical, obstetrical,
behavioral, and prenatal care use characteristics that could
potentially affect the association that we were testing
between practice setting and the birth outcomes.18 We then
adjusted measured associations for these potentially con-
founding variables using logistic regression models.
Sociodemographic variables that were included in the
adjustment included ethnicity, age, and marital status.
Maternal age at delivery was divided into high risk (younger
than 18 or older than 34) and low risk (ages 18 to 34) cate-
gories. Marital status was classified as either married or
unmarried, with the latter including single, widowed, sepa-
rated, and divorced. Ethnicity was obtained from medical
charts.

qC
E

We constructed a single dichotomous medical risk vari-

able for each outcome using the clinical condition of preg-
nancy associated with the largest effect on each out-
come.18-23 Medical risk for low birth weight was defined as
the presence of three or more of the following conditions:
(a) chronic conditions: chronic renal disease; diabetes mellitus;
chronic hypertension; a structural abnormality of the repro-
ductive tract; or cardiac disease (functional class III or IV);
(b) conditions during the currentpregnancy: bacterial infection;
vaginal bleeding after the first trimester; urinary tract infec-
tion or pyelonephritis; hypertension; preedampsia or tox-
emia; oligohydramnios; chorioamnionitis or amnionitis;
chlamydia; structural anomaly noted by ultrasound; a hemo-
globin test value below 11.0 in the first or third trimester or
below 10.5 in the second trimester; or a hematocrit test
value below 33% in the first or third trimester or below 32%
in the second trimester. We found that in our study sample
low birth weight was significantly more likely in women
with three or more of these risk conditions, and thus the
adjustment variable required at least three of these condi-
tions be present.

Medical risk for preterm birth was defined by the pres-
ence of two or more of the following conditions:18,2223 a
pre-pregnancy history of chronic renal disease, structural

abnormality of the repro-
ductive tract, or diabetes
mellitus; or during the cur-
rent pregnancy a bacterial
infection, vaginal bleeding
after the first trimester, uri-
nary tract infection or

*ii W pyelonephritis, hyperten-
sion, pre-eclampsia or tox-
emia, oligohydramnios,

* * * chorioamnionitis or
amnionitis, or chlamydia.
We found that in our sample
preterm birth was signifi-
canitly more likely in women

with two or more of these risk conditions, and thus the
adjustment variable required at least two of these conditions
be present.

We adjusted for obstetrical risks by constructing vari-
ables for parity, poor pregnancy history, low pre-pregnancy
weight and gender of the infant. All women were divided
into one of the following categories: primigravid, multi-
gravid without a poor pregnancy history, and multigravid
with a poor pregnancy history. A poor pregnancy history
was defined as having experienced at least one ofthe follow-
ing: low birth weight infant, preterm infant, fetal death,
spontaneous abortion, ectopic pregnancy, hydatidiform
mole, or a short pregnancy interval of less than 365 days
between the date ofthe last birth and the end of40 weeks of
the present pregnancy. In addition, we adjusted measure-
ments of the association between practice setting and low
birth weight for both low pre-pregnancy body mass index
(BMI, defined as a BMI less than 19.8 kg per square meter
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of body surface area) and for the sex of the infant since
female babies tend to have lower birth weights.19

We also adjusted for smoking behavior during preg-
nancy (ascertained by maternal self-report).

In testing the association oftype of practice setting with
adverse pregnancy outcomes, the adequacy ofthe use ofpre-
natal care can be considered a characteristic of the women
and therefore adjusted between sites or a characteristic of
the site and therefore not adjusted. We therefore tested
these associations with and without adjustments for ade-
quacy of prenatal care use. As in the Adequacy of Prenatal
Care Utilization (APNCU) index, the adequacy of use of
prenatal care visits reflected how early and how frequently
prenatal care visits occurred during a pregnancy.25 In the
APNCU index, onset of care is grouped into four categories
(gestational months 1-2, 3-4, 5-6, or after month 6). Ade-
quacy of use of care is represented by calculating the percent
of the visits recommended for an uncomplicated pregnancy
by the American College of Obstetricians and Gynecolo-
gists (ACOG) that each woman attends. Because of the
small numbers of women at these sites with inadequate
amounts of prenatal care visits (less than 50% of recom-
mended visits for an uncomplicated pregnancy), we col-
lapsed the two categories of low use of care (less than 5096
and less than 80%) to form a single category for women
receiving less than 80% of recommended visits. The cate-
gory for high use of care in this study (more than 120% of
recommended visits) has a limit of 120%, instead of 11096 as
in the APNCU index, because enhanced services tend to
add an additional early visit to the ACOG recommended
visits to allow completion of all the initial support service
assessments regardless of when during gestation services
begin.26 All women in the sample received at least one pre-
natal care visit; therefore there were no assignments to the
categories of zero visits or missing data.24 When we
adjusted the regression analyses for prenatal care use, we
also adjusted for whether or not a woman had received any
prior prenatal care visits at another site since the onset of
care and total visits reported in the medical chart could be
affected by this.

We also included as a use of care variable the location of
the services (metropolitan versus non-metropolitan).
Clearly this could instead have been classified as a maternal
demographic characteristic. Location, however, was
included as an adjustment variable because it was found in
our sample to be a predictor of poor birth outcomes inde-
pendent of the other sociodemographic characteristics of
the women.

Analyses. Univariate analyses of potentially confounding
risk variables and birth outcomes were performed first to
determine the distribution of risk characteristics and ade-
quacy of prenatal care use by provider setting type. To avoid
large numbers of multiple comparisons, we performed sta-
tistical tests of differences in the variables across all setting
types. We used Pearson chi-square analyses to compare dis-

tributions of risk variables across setting types.26,27 P values
less than 0.05 are considered statistically significant. All
variables that differed by setting were tested for intercorrela-
tions, and none had Pearson correlation coefficients greater
than 0.2. We then could include them as independent vari-
ables, in a multivariate model measuring the associations
between setting type and each birth outcome.

Since we sampled pregnant women by clusters in setting
sites, the observations being analyzed were not strictly inde-
pendent. There were potential correlations in characteristics
among women sharing a particular site. Thus, General Esti-
mation Equations were used to make conservative estimates
of the associations between provider setting types and birth
outcomes that did not assume outcomes were independent
of the provider site.29 The statistical significance of the dif-
ferences between odds ratios was assessed using 95% confi-
dence intervals.30 Odds ratios whose 95% confidence inter-
vals do not overlap with 1.00 are considered significant. We
assessed how well the equations fit the data using three dif-
ferent measures ofthe goodness of fit: the c statistic measur-
ing the percent of paired subjects whose outcome was pre-
dicted by the model risk parameters (50% predicted by
chance, 100% predicted by fillly determined model); the
reduction in log likelihood (and associated chi-square P
value) by the covanates in the model; and examination of
the P value associated with the Hosmer-Lemeshow c-hat
statistic (a chi-square statistic derived from a comparison of
the expected number of cases with the observed number of
cases across 10 deciles of cases ranked by their risk esti-
mates).30

In the final analysis, we tested whether measures of the
quality ofthe nutritional, psychosocial, and health education
support services as described in the medical charts could
help to explain any differences in birth outcomes in differ-
ent setting types. We determined whether practice settings
differed in the distribution of characteristics of the support
services they provided. For each type of practice setting. we
characterized the women according to whether they
received an assessment in all three areas as recommended by
the California Department of Health Services and by the
specialization of the educational credentials of their initial
provider of these services. To avoid large numbers of multi-
ple comparisons of these service characteristics, we used
Pearson chi-square analyses to compare distributions of risk
variables across setting types.2627 We also analyzed the
mean time spent in assessment and counseling in each of
the three support service areas by provider setting type using
analysis ofvariance and Tukey's studentized t-tests.27,28

Results

Risk cha teristics. The distribution of sociodemographic,
medical, obstetrical, and behavioral risk characteristics for
low birth weight and preterm birth outcomes differed sig-
nificantly across the different types of practice settings (see
Table 1). Thus it was important to adjust tests of the associ-
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Table 1. Characteristics of a sample of women receiving services under the Comprehensive Perinatal Service
Program, by type of practice setting, California, 1989-1990 (N = 3633)

Characteristic

Age (years)
Younger than 18..................
18-24..........................
25-34...........................
35 and older .....................

Marital status
Unmarried .......................
Married .........................

Ethnicity
African American.................
Latina..........................
Southeast Asian ...................
White ..........................
Other ..........................

Medical risks for low birth weight
None ...........................

1-2 ............................

3 or more .......................
Medical risks for preterm birth
None ...........................

I ..............................

2 or more .......................
Obstetrical history

Primigravida ......................
Multigravida with poor history........
Multigravida without poor history.

Low body mass index ................
Smoked during pregnancy .............

NOTE: Percentages do not add to 100 in every case because of rounding errors.

aPearson chi-square test

ation between type of practice setting and birth outcomes

for the differences in risk factors across the practice settings.
ferences in the use of prenatal
tice settings.

care visits within the prac-

Use ofprenatal care visits. Women differed in their use of
prenatal care by provider setting type (Table 2). Onset of
care differed across setting types (P<0.001), as did the use

of subsequent prenatal care visits (P<0.001) and the pro-

portions ofwomen who started prenatal care at a different
site (P<0.001). Practice settings also varied in terms of
metropolitan versus nonmetropolitan location (P<0.001).
Since the use of prenatal care is partly influenced by indi-
vidual characteristics (such as beliefs about the usefulness
of preventive care) and partly by provider characteristics
(such as scheduling practices), it is important to perform
tests of the association between provider setting types and
birth outcomes both with and without adjustments for dif-

Birth outcomes. Unadjusted birth outcomes did not vary

by practice setting (Table 2). After adjustment for risk char-
acteristics, however, the birth outcomes in public health
departments were significantly worse than in private physi-
cians' offices (see Table 3). This was true for both low birth
weight (odds ratio [OR] 1.66, confidence interval [CI]
1.12,2.45) and preterm birth (OR 1.55; CI 1.17,2.06).
When the odds were adjusted further for differences in use

of prenatal care (prior prenatal care, onset of care, and ade-
quacy of visits), birth outcomes were still worse in public
health department clinics than in physician's offices, but
they were also worse in private hospital and community
clinics than in physicians' offices (Table 3). The odds oflow
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3 public
hospital
dinics

(n = 416)
Percent

6.3
49.8
38.2
5.8

67.8
32.2

8.9
22.6
1.2

58.2
9.1

44.5
45.4
10.1

65.4
28.1
6.5

32.7
21.9
45.4
17.3
36.5

6 health
department

dinics
(n = 798)
Percent

16.7
43.7
34.8
4.8

50.9
49.1

3.3
74.9
1.0

16.8
4.0

49.9
44.9
5.3

73.9
21.2
4.9

37.1
21.2
41.7
8.1
9.6

8 community
dinics

(n = 1064)
Percent

8.5
47.4
40.4
3.8

46.4
53.6

9.8
58.3
3.0
17.2
11.7

49.0
45.9
5.2

71.9
22.9
5.2

37.8
20.8
41.4
12.2
11.0

6 private
physicians'

offices
(n = 699)
Percent

11.7
49.1
33.8
5.4

72.5
27.5

19.3
31.2
0.3

38.1
11.2

41.1
47.5
11.4

67.4
26.2
6.4

25.6
21.7
52.6
11.3
23.2

S private
hospital
clinics

(n = 656)
Percent

10.8
52.4
32.2
4.6

69.5
30.5

14.2
20.7
10.1
52.0
3.0

44.8
46.6
8.5

72.7
22.3
5.00

26.8
26.7
46.5
14.2
27.3

P valuea

<0.001

<0.001

<0.001

<0.00 1

0.048

<0.001
<0.001
<0.001
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Table 2. Prenatal care characteristics and birth outcomes in a sample of women receiving services under the
Comprehensive Perinatal Service Program, by type of practice setting, California, 1989-1990 (N = 3633)

Variable

Prenatal care
Onset of prenatal visits (months of pregnancy)
1-2............................
3-4............................
5-6............................
Later than 6 .....................

Prenatal care visits
Attended 120% or more ...........
Attended 80%-119% ..............
Attended 50%-79% ...............
Attended less than 50% ............
Prior prenatal care elsewhere.

Location
Metropolitan...................
Non-metropolitan ................

Outcome
Low birth weight rate..............
Preterm birth rate.................

14.7
39.7
28.4
17.3

15.1
60.1
21.9
2.9
16.6

66.6
33.4

5.0
7.2

14.2
41.0
33.6
11.3

18.8
69.3
10.9
1.0

12.8

65.0
35.0

6.0
10.4

NOTE. Percentages do not add to 100 in every case because of rounding errors.

aPearson chi-square test

birth weight infants for women seen in public hospital clin-
ics were not significantly higher than for those seen in
physicians' offices (OR 1.23; CI 0.81,1.87) and were signifi-
cantly lower than for those seen in health department clinics
(OR 2.13; CI 1.47,3.09) since neither odds ratio was within
the 95% confidence interval of the other ratio. The odds of
low birth weight in health department clinics were highest
but within the confidence intervals of those in both com-

munity clinics (OR 1.89; CI 1.09,3.28) and private hospital
clinics (OR 1.71; CI 1.15,2.53).
A similar relationship was found for preterm birth, with

public health departments again exhibiting higher odds
ratios compared with physicians' offices with or without
adjustment for prenatal care use. Outcomes in public hospi-
tal clinics, on the other hand, did not differ significantly
from those in private physicians' offices regardless of the use

ofprenatal care. Whether or not community clinics and pri-
vate hospital clinics had significantly higher odds ofpreterm
birth outcomes depended on whether the odds were

adjusted for the higher proportions ofwomen with low use

of care (less than 80% of the prenatal care visits recom-

mended for women with uncomplicated pregnancies).

Enhanced services. Since physicians' offices had better

risk-adjusted outcomes than health department clinics, it is
important to examine which characteristics of the nutri-
tional, psychosocial, or health education services were better
in physicians' offices than in public health departments. The
support service measures we investigated included whether
or not a woman received an assessment in all three support
service areas, the credentials of the assessment provider, and
the mean time spent in assessment and counseling in each
support service area (Table 4). The support services did vary

significantly by type of practice setting, but not in ways that
fuilly explain the differences in outcome measures.

A difference in the number ofwomen assessed for risks
in all three areas does not explain the difference in out-
comes. Nearly all women seen in public health department
clinics (97.2%) had an assessment in all three service areas,

as recommended by the CPSP program. In physicians'
offices the proportion was lower (90.4%), not higher.
A difference in specialist credentials also does not

explain the worse outcomes in the health department clin-
ics. Of the specialist credentials examined-registered dieti-
cians, master's in social work and master's in health educa-
tion-only the use of registered dietitians appears to be
consistent with the outcomes. A smaller proportion of
women in public health department clinics was assessed for

March/April 1997 * Volume 112

3 pubik
hospital
dinics

(n = 416)
Percent

6 health
department

dinics

(n = 798)
Percent

8 community
dinics

(n = 1064)
Percent

6 private
physicians'

offices
(n = 699)
Percent

S private
hospital
clinics

(n = 656)
Percent P value"

30.5
43.4
20.8
5.3

12.5
50.6
30.8
6.1
4.6

50.5
49.5

5.3
7.9

28.2
38.1
23.2
10.6

32.2
57.2
9.6
1.0

21.7

46.8
53.2

4.7
7.7

25.0
40.2
26.4
8.4

20.1
62.2
16.0
1.7

14.5

20.9
79.1

5.5
7.3

<0.001

<0.001
<0.001

<0.001

0.851
0.154
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Table 3. Adjusted odds ratios and confidence intervals (Cl) in birth outcome models with and without adjustment for
use of care in a sample ofwomen receiving services under the Comprehensive Perinatal Service Program, California,
1989-1990 (N = 3633)

Whout adjustment for use ofcare With adjustment for use of care
Low birth weight" Preterm birthb Low birth weightc Preterm birthd

(n = 3633) (n = 3633) (n = 3633) (n = 3633)
Covariates Odds ratio 95% Ca Odds ratio 95% Cl Odds ratfo 95% Cl Odds ratio 95% Ca

Provider setting
Public hospital . ............ 0.91
Health department clinic ......... 1.66
Community clinic .................. 1.39
Private physician ................... 1.00
Private hospital .................... 1.40

Location
Metropolitan . ............. 1.76
Non-metropolitan . ........... 1.00

Marital status
Unmarried . .............. 1.00
Married . ............... 1.00

Ethnicity
African American .................. 1.98
Latina . ............... 1.05
Southeast Asian . ............ 1.72
White . ............... 1.00
Other . ............... 0.92

Maternal age (years)
Younger than 18 or older than 34 ..... 1.17
18-34 .............. ............. 1.00

Obstetrical history
Primigravida . ............. 2.50
Multigravid with poor history ......... 2.50
Multigravid without poor history ...... 1.00

Medical risks
High . ................ 2.58
Low. ............................ 1.00

Nutrition risk
Low body mass index ............... 1.73
Not low body mass index ......... 1.00

Risk behavior
Smoked during pregnancy ............ 2.41
Did not smoke .................... 1.00

Sex of infant
Female . ............... 1.26
Male . ................ 1.00

Prior prenatal care elsewhere
Yes . ............................ ...

No ............... .............. ...

Prenatal care visits
Attended less than 80% of expected....
Attended 80%-119% ................ ...

Attended 120% or more ............. ...

Onset of prenatal care
Later than month 6 ................. ...

Month 5 or 6 ............ ......... ...

Month 3 or 4 ............. ........ ...

Month I or 2 ............ ......... ...

0.54,1.55
1.12,2.45
0.90,2.15

0.89,2.19

0.88
1.55
1.13
1.00
1.03

0.61,1.28
1.17,2.06
0.74,1.73

0.70,1.50

1.23 0.81,1.87
2.13 1.47,3.09
1.89 1.09,3.28
1.00 ...
1.71 1.15,2.53

1.20,2.57 1.39 1.06,1.83 1.72 1.17,2.54
... 1.00 ... 1.00

0.69,1.44 1.11
1.00

1.35,2.92
0.68,1.61
0.99,3.00

0.59,1.46

2.44
1.46
1.94
1.00
1.13

0.81,1.54 1.04 0.72,1.51
1.00

1.56,3.82
1.01,2.10
1.02,3.68

0.65,1.97

2.21 1.50,3.28
1.04 0.66,1.64
1.40 0.76,2.57
1.00 ...
0.94 0.54,1.62

0.85,1.61 1.21 0.85,1.71 1.19 0.87,1.64
... 1.00 ... 1.00 ...

1.71,3.64 1.36
1.64,3.83 1.97

... 1.00

1.55,4.31 2.08
... 1.00

1.01,1.82
1.42,2.73

2.43 1.63,3.62
2.50 1.66,3.75
1.00 ...

1.22,3.54 2.20 1.37,3.54
1.00 ...

1.17,2.57 1.72 1.21,2.44 1.67 1.12,2.51
... 1.00 ... 1.00 ...

1.79,3.24 1.84
... 1.00

0.93,1.70
* * 1.00

1.44,2.37 2.54 1.87,3.45
... 1.00 ...

1.37
2.50
2.18
1.00
1.50

1.00,1.87
1.77,3.53
1.20,3.96

1.12,2.00

1.37 0.96,1.95
1.00 ...

1.10
1.00

2.56
1.41
1.50
1.00
1.24

0.81,1.50

1.52,4.32
0.92,2.16
0.66,3.41

0.71,2.17

1.24 0.86,1.79
1.00

1.30 0.93,1.82
2.04 1.47,2.84
1.00 ...

1.63
1.00

1.03,2.57
*..-

1.66 1.16,2.38
1.00 ...

1.95
1.00

1.49,2.55
...

1.18 0.88,1.59
... 1.00 ...

... ... ... 0.76 0.46,1.27

... ... ... 1.00 ...

... ... ... 0.70 0.39,1.28

... ... ... 1.00 ...

... ... ... 2.55 1.91,3.39

... ... ... 0.48 0.28,0.81

... ... ... 0.91 0.68,1.23

... ... ... 0.97 0.68,1.39

... ... ... 1.00 ...

0.90 0.55,1.47
1.00 ...

0.66 0.35,1.24
1.00 ...
5.97 4.44,8.03

0.80
1.12
1.07
1.00

0.47,1.34
0.76, 1.65
0.78,1.46

* *

aGoodness of fit characteristics: c = 0.705, -2 log likelihood chi square 1 2.7, df= 17, P = 0.0001, Hosmer-Lemeshow c-hat 2.2, df=8, P = 0.9727.
bGoodness of fit characteristics: c = 0.659, -2 log likelihood chi square 97.8, df = 16, P = 0.00 1, Hosmer-Lemeshow c-hat 15.0, df=8, P = 0.0582.
cGoodness of fit characteristics: c = 0.743, -2 log likelihood chi square 155.7, df=23, P = 0.0001, Hosmer-Lemeshow c-hat I 1.1, df=8, P = 0.1939.
dGoodness of fit characteristics: c = 0.762, -2 log likelihood chi square 282.1, df=22, P 0.0001, Hosmer-Lemeshow c-hat 6.7, df--8, P = 0.5722.
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Table 4. Support services provided to a sample of women receiving services under the Comprehensive Perinatal
Service Program, by type of practice setting, California, 1989-1990 (N = 3633)

3 public
hospital
dinics

(n = 416)
PercentVariable

Assessment in all three areasb.......... 89.9

6 health
department

dinics

(n = 798)
Percent

97.2

8 community
dinics

(n = 1064)
Percent

95.2

6 prkate
physicans'

offices
(n = 699)
Percent

90.4

5 private
hospitals
dinics

(n = 656)
Percent

85.8

P value"

<0.001

Initial providerc credentials
Nutrition
Registered dietitian...............
Nursing degree...................
Health worker ...................
Other generalist.................

Psychosociald
Master's in social work.............
Nursing degree...................
Health worker ...................
Other generalist..............

Health education
Master's in health education
or public health.................

Nursing degree...................
Health worker ...................
Other generalist.................

Mean time spent (minutes)
Nutrition .......................
Psychosociald ....................
Health education .................

97.9
1.3
0.0
0.8

82.5
0.4
0.0
17.0

0.5
64.6
0.0

35.0

57
63
79

25.5
49.1
22.2
3.2

15.8
40.4
9.3

34.6

0.0
85.7
10.4
3.8

54
57

203

33.2
15.3
20.2
31.3

8.9
11.0
32.1
48.0

12.5
12.0
45.9
29.5

69
44
173

61.5
36.6
0.2
1.7

17.8
43.0
0.0

39.3

0.0
53.0
0.0

47.0

52
76
181

62.1
38.0
0.0
0.0

21.0
39.2
0.0

39.8

36.7
43.4
5.0
14.8

62
70
199

<0.001

<0.001

<0.001

0.0001
0.0001
0.0001

NOTE: Percentages do not add to 100 in every case because of rounding errors.
aPearson chi-square P values; for continuous variables (mean values are shown), P values are for analysis of variance F values.
bThe three risk assessment areas were nutrition, psychosocial, and health education.
cThe initial provider was defined as the provider performing the initial risk assessment in each of the assessment areas.
dPsychosocial data were not accessible at one physician site (n = 139), which was therefore excluded from psychosocial and total assessment analyses,
leaving 3494 observations.

nutritional risks by registered dietitians (25.5%) than in
physicians' offices (61.5%, P<O.01). In public hospital clin-
ics, which had outcomes that were not significandy different
from those in physicians' offices, nearly all women (97.9%)
were seen first by registered dieticians. Although birth out-
comes were significandy worse in private hospital clinics
than in physician's offices after adjustments for prenatal care
use, there was no difference in the proportion of women
who were initially assessed by registered dietitians (62.1%
versus 61.5%), but the proportion was significandy lower for
private hospital clinics than for public hospital settings
(97.9%, P<0.O1).

Differences in the mean amount of time spent on sup-
port service assessment and counseling were inconsistent
with outcomes. The only significant difference between
physicians' offices and public health department clinics in

time spent on services was a difference in the mean amount
of time spent on psychosocial services, which was higher in
physicians' offices (76 minutes compared to 57 minutes,
P<0.05). However, the mean amount of time spent on psy-
chosocial services did not differ between private hospitals
and private physicians' offices or between public hospitals
and health department clinics. Furthermore, the total aver-
age time spent in delivering support services differed by
only five minutes between public health departments (314
minutes) and physicians' offices (309 minutes), which was
not a statistically significant difference.

Discussion

A number of proposals for improving pregnancy out-
comes stress that both public and private providers should
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provide enhanced prenatal care to low-income pregnant
women.8'25'31'32 Concerns have been expressed that many
private sector providers' lack of training and experience with
services to address socioeconomic risks to the health oflow-
income women could hinder women from receiving the full
range of enhanced services they need.8

Low-income women in our study received multidiscipli-
nary prenatal health services from public or private
providers certified to provide enhanced support services.
After adjustments for differences in case mix, including
sociodemographic, behavioral, medical, and obstetrical risks,
women seen in private physicians' offices were found to have
better birth outcomes than women receiving care in public
health department clinics. When further adjusted for differ-
ences in use of prenatal care, outcomes in physicians' offices
were still better than those in public health department clin-
ics and were also better than those in community clinics and
private hospital clinics. Outcomes for women receiving care
in public hospital clinics, however, did not differ from those
for women seen in physicians' offices with or without
adjustments for case mix or use of visits.

These results indicate that private provider settings can
provide multidisciplinary support services for low-income
women with comparable or better results than public set-
tings. They do not indicate, however, what the results would
have been for low-income women seen in physicians' offices
without support services or in the absence of a certification
process that (a) approved risk assessment protocols and
staffing for nutritional, psychosocial, and health education
services and (b) required that women in need be referred to
public programs as needed for food, income and shelter
assistance, substance use services, and dental care.
A key issue in interpreting these results is whether the

analyses of birth outcomes should be adjusted for prenatal
care use. Once a woman contacts a provider to start care, the
provider, in scheduling visits, influences the timing and
number of visits. But to a great extent individual circum-
stances determine the extent to which women keep sched-
uled visits.34'35 The timing and number of prenatal care vis-
its, as well as the effectiveness of the content of the visits,
can potentially influence birth outcomes.19'25 Without an
adjustment for prenatal care use, practice setting effects
could be confounded directly by how early and how often
women come for services and indirectly by the self-selection
factor ofwomen with healthy behaviors coming earliest and
most often.36 If, however, one adjusts for both timing and
number of the visits, then outcomes can be attributable to
the effectiveness of the content of the services received.

Women seen in public health department clinics had
worse outcomes than those seen in physicians' offices
regardless of adjustment for use of care. The size of the
effect was even greater when use of care variables were
included in the model. Thus, for similar levels ofuse of care,
outcomes were worse than expected in health departments
when compared to physicians' offices. Although these find-
ings are disturbing, it should be remembered that they are

based on just six health department clinics in California.
Four were in metropolitan areas and two were not. Since the
variation in health department clinics can be substantial,
drawing inferences about public health clinics in general
based on these six sites should be done with caution. In
addition, a serious limitation of this observational study is
that there may be a selection bias ofwomen who use health
department clinics that affects the outcome measures and is
not fully accounted for by the case mix adjustment methods
used in this study.

The finding of worse outcomes in community clinics
and private hospital clinics than in physician's offices only
after adjustment for use of care is intriguing. This could
have occurred because (a) these two types of sites had out-
comes similar to private physicians' offices but had fewer
women in a use of care group (or groups) associated with
poor outcomes or (b) these two types of sites had poorer
birth outcomes than private physicians' offices for the same
use of care group. Both conditions appear to have been pre-
sent (bivariate analyses not shown). Community clinics and
private hospitals did have fewer women who received an
intensive schedule ofvisits (120% or more of those expected
for an uncomplicated pregnancy), and these women had
poor birth outcomes. In addition, outcomes in community
clinics and private hospital clinics were poorer compared
with private physicians' offices for similar amounts of care.

Thus, the better outcomes in women seen in physicians'
offices than in community clinics and private hospital clin-
ics could be due to care being more effective in physicians'
offices. The differences are not likely to be due to lower risks
of poor outcomes of the women seeking care from private
physicians given the higher risk profiles ofthe women in the
physician office group. These women had higher rates of
smoking, of extreme low weight-for-height, and of medical
risks of poor birth outcomes (Table 1). More of these
women received some prior prenatal care elsewhere, and in
analyses not shown, half these women (49%) with prior care
elsewhere were found to have an intensive schedule ofvisits,
compared with a quarter ofthe women (27%) seen in physi-
cians' offices who did not start care elsewhere. Thus more
women receiving care from these private physicians
appeared to have been referred for care of complications of
pregnancy.

Limitations ofthe study. Given the limitations ofprovider-
based retrospective cohort studies, researchers should always
look for alternative explanations of their findings. There are
limitations to the abilities of risk adjustment variables to
fully account for case mix differences,37'38 especially with
respect to low birth weight and preterm birth as outcome
indicators.12'39 We found that a significant risk of poor
birth outcomes remained for women with high use of visits
after adjustments for demographic, obstetrical, medical, and
behavioral risk factors (Table 4). Women with high use of
care had adjusted relative odds of low birth weight more
than twice as large as those with an expected amount of vis-
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its (OR 2.55; CI 1.91,3.39) and nearly six times as large of
preterm birth (OR 5.97; CI 4.44,8.03). Thus, adjustment
for intensive use of visits in these analyses appears to be
adjusting in part for differences in severity of risk not cap-
tured in the medical risk variables.

The case-mix adjustment variable we used for medical
risks assumes each component of risk contributes equally to
the adverse outcome and that additional numbers of risks
are associated with higher rates of each adverse outcome. It
is possible that this method of case mix adjustment does not
account for possible differences in medical risk assessment
and reporting among different providers of care. Further
research is needed to improve the risk adjustment models
for case mix differences.

The finding that public health departments had worse
outcomes irrespective of differences in prenatal care use
could also be explained by factors other than the effective-
ness of care received. For example, smoking was the only
behavioral variable reported well in the medical records.
Alcohol and drug use were substantially underreported in
the medical records (5% of all cases); thus we could not
adjust for differences in alcohol and drug use, which may
have varied substantially between women seeking care in
physicians' offices and other practice settings.

Additionally, all Medi-Cal eligible women are grouped
together in these analyses because we could not distinguish
women eligible because they were Aid to Families with
Dependent Children (AFDC) recipients, with incomes less
than 100% of Federal poverty levels, from women who were
eligible because they were pregnant and uninsured (with
incomes less than 200% of Federal poverty levels and allow-
able assets not in excess of about $3000). This latter group
ofwomen has been shown to be at lower risk of poor birth
outcomes than the former.40 It is possible that setting type
acts as a proxy for differential distribution of women by
income or other socioeconomic attributes within the Med-
icaid-eligible population. However, physicians in private
practice saw the highest proportion of unmarried women
(72.5%), which is more likely to be a characteristic of
women eligible for Medicaid through AFDC than of those
eligible because of pregnancy.

Finally, another factor that was not adjusted for in this
study is that private physicians' offices tend not to be located
in communities with chronic and severe poverty and high
rates of violence, homelessness, and other environmental
factors potentially contributing to worse outcomes. Health
department clinics and community clinics tend to be located
in communities underserved by private providers.4' In addi-
tion, we found poorer risk-adjusted outcomes in urban areas
than in non-urban areas, which was assumed to be in part
an environmental measure of the extent of poverty of the
urban low-income women. We did not find poorer out-
comes in public hospital clinics, however, which were also
established in communities underserved by private
providers.

It is possible that physician practices that are among the

first group of participants in a multidisciplinary service pro-
gram such as CPSP may be different from private providers
in general. Participation in the program entails training and
certification and a commitment to providing multidiscipli-
nary perinatal services to low-income women. We found in
a survey that private CPSP physicians tended to have been
in practice fewer years than other Medi-Cal participating
physicians providing obstetric services (23% for less than
five years).'5 They saw more Medi-Cal-eligible patients and
more pregnant patients than the other physicians. Not sur-
prisingly, the greatest difference between CPSP participat-
ing physicians and the other physicians participating in
Medi-Cal but not CPSP was satisfaction with the $1011
global fee for obstetric care. More also reported they had
good relations with Medi-Cal and fewer reported sus-
pended or denied claims.

If effectiveness of the services received is a factor in the
differential outcomes across the settings, then it is of inter-
est to examine obstetric staffing characteristics. In a survey
of CPSP Medi-Cal providers we found that most prenatal
care was provided by obstetricians in both private physi-
cians' offices and private hospital clinics.'5 In health depart-
ments, community clinics, and public hospital clinics, most
ambulatory care was provided by certified nurse midwives,
nurse practitioners, or physician assistants. At the majority
of settings, however, a board-certified obstetrician-gynecol-
ogist was available to see patients on site. The physician
practice settings did not differ systematically in other ways
that might explain the differences in outcomes from those
of other types of settings. Further research is needed to pro-
file the characteristics of prenatal care service delivery in
physicians' offices associated with improved birth out-
comes.42 Additional analyses will be needed to determine
whether better outcomes in physicians' offices are associated
with differences in the characteristics or quality of support
services. Variations across types of practice settings in the
quality and effectiveness of support services may have more
influence than setting type on outcomes.

Implications. At a time when increasing numbers of states
are turning to private managed care systems for their Med-
icaid populations,1 this study provides some important
lessons. Although earlier studies showed better birth out-
comes in public settings, the support services provided at
public and private sites were very different in those stud-
ies.5-7 The findings of this study suggest that with support
services added to routine obstetric services, private physi-
cians can provide services to low-income women with com-
parable or better outcomes than in public settings.

What will be crucial is whether Medicaid encourages
the development of quality support services in private prac-
tice settings providing managed care. For public health
department and community clinics, our study points to the
possible need to improve the effectiveness of care.8'41'43 In
the case of health department clinics, our findings suggest
that the lack of relative effectiveness was not in the area of
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support services but may have been in the use and content
of clinical services. Expanding eligibility and coverage for
low-income women will not be enough to improve preg-
nancy outcomes. Attention needs to be paid to the effective-
ness ofproviders and the content of care.

This research was funded by the Maternal and Child
Health Bureau, Health Resources and Services Administra-
tion, Public Health Service grant number MCJ 06-0620.
Dr. Simpson participated in the research as a Postdoctoral
Fellow funded by the Pew Family Trust and the Agency for
Health Care Policy Research.
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